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SCPM
Two Level CCS/SS7 Architecture




Signaling Cost Proxy Model - SCPM

Purpose

The Signaling Cost Proxy Model (SCPM) is a stand-alone module of the enhanced Benchmark Cost Proxy
Model (BCPM) designed to develop the per line investment required to create the signaling portion of the
telecommunications network. SCPM supports both the Universal Service investment as well as Unbundled
Network Element (UNE) investments. In addition, SCPM calculates transport expense per line based on
user defined transport rates. SCPM shall be integrated into the BCPM upon completion and testing of the
stand-alone version.

Although SCPM is designed to accommodate both USF and UNE investments, the SCPM v1.0 beta reiease
supports USF investment calculations only, with the intent of addressing the Further Notice of Proposed
Rulemaking, released by the FCC on July 18, 1997. Much of the logic and input tables required for UNE
investments are included in SCPM v1.0 beta, but the final investment calculations are not yet available. In
addition, the regional Signal Transfer Point (STP) and Service Control Point (SCP) database investments
required for UNE are not included in SCPM v1.0 beta release.

Signaling Overview

The Common Channel Signaling (CCS) network is a packet switched communications network that allows
call control messages to be transported on a dedicated high speed data network separate from the voice or
data communications path. The CCS network uses the Signaling System 7 (SS7) message protocol.

The CCS/SS7 network replaces circuit associated signaling used on interoffice message trunks,
substantially increasing trunk efficiency. In addition, the CCS/SS7 network enables many new features,
including Call Rejection, Last Call Return, Calling Name Delivery, and Credit Card Verification.

The basic components of the CCS network include signaling links, Service Switching Points (SSP), STPs
and SCPs. These components are described below.

Service Switching Point
Service Switching Points (SSP) are central office switches that contain hardware and software, allowing

them to terminate CCS signaling links and send, process, and receive signaling messages. End office wire
centers, host offices, and tandem offices are the most common SSPs.

Signal Transfer Point .

STPs are highly reliable packet switches that provide efficient message transfer among CCS nodes. STPs
are configured in a two level hierarchy, with local STPs and regional STPs. (See the attached depiction of
a Two Level SS7 Signaling Architecture.) Typically, only the regional STPs are connected to the SCPs.
This architecture relieves the regional STPs and D links of heavy message loads associated with most local
call setup services. STPs are the “traffic cops” of the CCS network, providing translation and routing
functions for signaling messages from various network signaling entities. In addition, the STPs provide
gateway screening and interconnection capabilities for other networks. STPs are geographically separated
in a mated pair configuration for redundancy and reliability.

Service Control Point

Service Control Points (SCP) are network nodes that provide a variety of centralized, on-line database
services. The SCP stores customer data and service logic and responds to queries from SSPs. For
example; “One Call Pizza” has its listings of metropolitan locations stored in the SCP. When a caller dials
the “One Call Pizza” 800 number, the originating SSP (equipped wire center) sends a query to the SCP via




its local and regional STP for the nearest location for One Call Pizza. The SCP responds with the routing
information for nearest location. The customer’s call is set up to the closest Pizza outlet.

SCPs are deployed in a geographically separate mated pair arrangement for reliability. Two databases
typically found in the SCPs are the Call Management Service Database (CMSDB) and Line Information
Database (LIDB). CMSDB provides routing instructions for 800 and 888 calls. LIDB validates calling
card numbers, among many other features.

Signaling Links

Signaling links are the digital transmission paths that transfer signaling messages between nodes of the
CCS network. They are synchronous bi-directional transmission facilities operating at 56 kbps. For
reliability, diverse routing is important so that a single failure does not isolate a network node. The link

types include:

A Links Access links connect SSPs and STPs or STPs and SCPs.

B Links Bridge links connect mated STP pairs to other mated STP pairs
on the same hierarchical level.

C Links Cross links connect mated STP pairs. STPs are deployed in pair for network
reliability. These STP pairs are referred to as “mated” pairs.

D Links Diagonal links connect STPs on different hierarchical levels (local STP to
regional STP).

E Links Extended links connect SSPs to STPs other than their associated home STP.

F Links Fully associated links connect SSP to SSP with no intermediate STP.

SCPM Methodology

SCPM creates the signaling network using the current STP deployment in the U.S., both number of STPs
and location, as the baseline. No local or regional STPs are omitted or “relocated”. SCPM assumes that,
forward-looking, all host, end office, and tandem switches are SSP-equipped and contain the software
necessary to query any SCP within the signaling provider’s network. Investments created by SCPM
include all links, the local and regional STP pairs, as well as the SCPs. Additional costs related to 3 party
databases and hub provider costs incurred by the signaling provider are also reflected. Investments related
to signaling hardware and saftware within each switch are not included in SCPM. These investments are
reflected in the BCPM switching module. Note that signaling costs related to local number portability are
not included in SCPM v1.0. In addition, signaling Operations Systems Support costs are not included in
SCPM v1.0 beta, the stand alone version that serves as the basis for testing.

There are two general categories of SS7 signaling messages: ISDN-UP and TCAP. ISDN-UP messages are
primarily related to trunk setup and tear down between switches, while TCAP messages are related to
database and non-database queries. For purposes of Universal Service investments, only TR-317 ISDN-UP
messages are considered by SCPM v1.0 beta. TR-317 defines an interswitch, intraLATA call. In addition,
only costs related to A-Links connecting SSPs to Local STPs (LSTP) as well as the LSTP pair itself are
included in the Universal Service investment developed by SCPM v1.0.

Inputs



SCPM utilizes three sources of data, the Local Exchange Routing Guide (LERG), other BCPM modules ,
and user-defined inputs.

LERG Data

Data required from the LERG include operating company number, office name, office
CLLI, and office v & h coordinates. In addition, each office’s corresponding LSTP pair
CLLI and v & h coordinates are required.

Other BCPM Modules
Residential and business access lines are obtained from the BCPM loop module.

User-Defined Inputs
SCPM is designed to provide the user with maximum input flexibility wherever possible.

SCPM supports up to five different STP models, each with different processor
capabilities and pricing. STP models can represent different manufacturers’ STPs,
different size STPs from the same manufacturer, or a combination.

In addition, SCPM allows the user to define six different C.O. switch profiles,
characterizing the monthly signaling activity of a residential and business line for each
switch profile. Switch profiles can be used to represent large, small, metro, rural, and
tandem switches, for example. Lastly, the user may define up to 10 custom signaling
messages/events by supplying the octet, millisecond, and query requirements of the
message/event. Currently, the user must also supply the CLLI and v & h coordinates of
the Regional STPs linked to the LSTPs in the input data.

Basic SCPM Model Flow

SCPM develops investments for business and residential lines by office CLLI as follows:

1. Import data file.

2. Assign an LSTP and RSTP pair to all offices that are not currently SS7 capable.

3. Based on user defined switch profiles and STP performance metrics, calculate the total octet
and processor millisecond demand by LSTP and RSTP pair.

4. Caiculate per octet and per millisecond annual investment for each LSTP and RSTP pair
based on user defined STP investments. SCPM annual investment = investment/annual
demand.

5. Calculate A-link monthly transport expense per line based on user defined transport rates.

6. Calculate residential and business line signaling investment, excluding the SSP investment
captured in the BCPM switch module, by CLLI using per octet and per millisecond
investments combined with switch profiles.

See the attached detail model flow diagram.



AUG B8 97 B1:42PM US WEST

SCPM Worksheets

The worksheets sontaned wichin SCPM v1.0 bets are listed below with & brief description of thesr furtion. Nols Uhal U arder, nome, and romber of
workshuwtx within SCPM are aobpect io changs heftrw fionl elsass. The final version of SCPM v1.0 will display anly the mer sheet, user input sbeets,
and owput sheew. For clanty, all other weriaheets will be hidden with 8 mem option to show hidden worksheets.

Worigheet Nome Catgeny Qenerzl Funstien

Main Memu Buxtons Contains the macro butien(s) used W run SCPM.

Testing Man Buuons Used lor program tsting - conlsins macro buttons for inlermediste steps within SCPM.
Dumand Inpuus User Inputs Tahle for wer-definsbie switch cypes.

Bagr Inputs ] User Inpoys Tabie for 337 mesage specificmions and manufactarer-specific pr

Engt Inpuxs 2 User Inpos Table for sdditions] manufactuserspecilic STP performancs data,

Irvestment Jnputs Usar inguts Tuhiss far STP investments by processes, port, mnd mandachares.

Costng Inputs User Inpots Tables far costing-specdic inpuls.

Work Arcs Caleulations Conlazs SCPM calculstion dats and CLL) level cutpuls.

LSTP Demaril Caleulsiors Accurwulates dernand data by LSTP peit.

Demand Cales] Calculstians Calculsted trbles which cambine switch profiles with messege demand charscionsucs.
STP Type Calculsuons Table tht stiows user w0 idcauify mamifascirer of 3 specific STP pais. Not fully implemented
Dwfaul LTP Lut Calculsuors Table that provides 3 default LSTP/RSTP pair for non- 557 offices.

LSTP bist Caleulations Calcvisted wsble tha lists esch wnique LSTP pair in the users sput.

Irpat Usas Inpots Copy of the onigansl usce apul file selecind.

Code - Asaign §TPs VBA cods Assgns L3TP and RSTP pairs \o non-837 olfices.

Code - Deta Impont VBA code Reab in 2 wor-specifind file.

Code - Farmula Fills, VBA code Populsies all farmula calls based on input file size

Code - LSTP Demand VBA code Cremes the LSTP Demand \ablc

Coxle - Clear Data VBA code Contains sibeouunis L cloar previous dsla from a)) mpul and calculation sheets.
Code « Mise VBA code Miscullmneous bousekseping fonctions.

Code - SCPM Mam VBA code The "mpin program’ that cslls all other programs.

P.274
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PROGRAM FLOW

(*) = nol coded for heta nelcuse.

Import Data File .
“The 1nitisl sandalcne version of SCPM will impont & wer-specificd Bxos) file. When SCPM iy integrated mio BCPM,
mast deta will be pulled from the common BCPM data repository.

Clesr dsts from previsus SCPM run.
Clean “byput” worihest
Clayr "Work Ares* workshest
Clew "Work Ares” formuas
Clear "LSTP List® worksheor
Claar *LSTP Durmind® work:shest
Clear “LSTP Damasnd” formuiss

Pewmpt user lor input lile
The input file must comamn the following data, starting in column 1. row 2 of the iapux woraheel:

Dabs  (non.ini SCPM
Opuraing Company Numb J.BRG

Office Name LBRG

Offive CLLI LERC

Ollice LATA LERG

Office “v* coardmote LERG

OHfice “h* coordinac LERC

L31P1 CLUL (first of paaic) LERG

L3TP] LATA LERG

L3TP1 Vv ceordinale LERG

L3TP! "h" coorchnate LERG

LSTP2 CLLI (sceond of pair) LERG

L3TP2 LATA LERG

L3TP2 V' counbimaw LBRG

L3TP2 'h" coardinate LBRG

RSTPI CLLI (first of pair) Userspeeificd (comeatly)
RITPI LATA Usenspecified (currenily)
RSTPI V" coordumas Usar-specified (curmnbly)
R3TP1 "h" coordinate Urer-speaified (curtnly)
RSTP2 CLLI (second of paur) Usesspecifiad (auarenily)
RSTP2LATA Userapecified (currently)
RSTP2 " cocrdinate User-specified (cumently)
RSTP2 "h" cocydinnte Usesspeaified (cusreatly)
Res Lincs BCPM Joep

Biz Lines BCPM leop

Ramote [ndicator LBRG

Hom CLLI LERO

For an indrvadual stale analymss, the mmut file must contnn all affices within the stac a3 well as sll offices
that xre supparted by the STP psgs within the sate. Note that thus may rosullt in the ssed W include offices
outside of the suste which arc supported by STPs witun ths stats. Omission of any offices will result in

Leaf o d and d per line i
Cheek lor input file cevers (%)
Note: Doro stans on the recond line. The first hine may cuniany cniumn heoders or may be blonk.

Chaxk lor ANY blank celis in the following ooloos.
OON, CLLL LATA V. H. Res & Buz lines (msy be mero?)

Verily Unt 11 digit CLLIs are used
Condiuonnl checks

L3TP checks
I 1.STP} iz nnl bjank, is postion 11 10 the CLL] "W

P.374
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IFLSTP2 is nox blank. is posiuon 13 in the CLLI "W

T LATP) is not blank. is theze 8 LATA, V, and H specified

IfLSTPZ i» not blank, is thare 3 LATA, V, @ H specified.

IfLITPI is nox blank. is LTP2 aot blank

IfL8TP2 i3 not blank, is LYTP) net blank

If LSTP! i not blank, e both RSTP] md RSTP3 not blank. (prios checks wil? coves LSTP2)

RSTP checo
I RSTP) 15 not blank, 13 posilion 11w the CLLI "W*
IfRSTPZ ix ot blank, i3 position 11 in the CLL] "W*
ITRETP] is not blenk. i there s LATA. V. oxd H spocifiad
IFRSTP2 is not blank, is Uerw 2 LATA, V, ad H specified.
I RSTP) is vt blank, is LSTP2 not blank
I RSTP2 is not blank, is LSTP{ not hlank

Copy imparted dnts into 3 "“working™ werishect
Note: “Wark Area” sheet will have additionol columny 1o the right qf imporied dnta for calculations.

Copy mpucted dals inio wurkshest
Perfurm TREM funclion on inpul data to sliminale talmg spaces, (*)
Saxt by OCN. LATA, and Office CLL!

Assign all oflices 3 Local and Regional STP pair for the office's signuling traflic.
SCPM i a farward-loaking model that sesumnes that sl host and cod-aflecs arc SS7-capsble. (n SCPM, S37.capable is defmed as the
abulity to generste ISON-UF and TCAP signaling messagas and ths abihity W gusry any SCP in the provider's nasiwork. The following set of
rELUCUOAS maps & Jocal and rgponal STP par 1o every allice supplind w tw input fils,

Duild LSTP/RSTV Jist
This instrucuon sst will comsguet o st of OCNs and thear corresponding STP pairs by LATA. Nox 21l OCNs will be
1epreserned in the resulting wblc sz not sll OCNs are 88 7-capable.

Sort Work Area data by OCN
Far each OCN 1n the Wark Ares, 1dentfy the LSTP par used by 1ts offices for cach LATA and copy the daws W the
*1.STP Lint" woskshoet.

Assign LSTP snd RITP pairs to CLLL that are net currently §S7-cupable (i.e. they sre nol $5P's)
Sar Work Ares by LETP1 CLLI (déscenting), OCN, Oflics LATA
ClLis without 4 populated LSTP] field wil] full > the botam.
For each Office CLLI without an LSTP/RSTP assignment
Using tha "LETP Last worksheal, check to see if that nffice’s OCN has an LSTP in the sume LATA
If YIS, then assign that LSTP/RSTP dats o the effice,
I NQ, then
Check 1o see if thit effice’s OCN has an LSTP in the same siais
I YBS, then assign that LSTP/RSTP data t Lhe offica.
1 ND), then
Assign the detialt LSTP/RSTP pur thai LATA from the “Default LSTP List” werkshwut

Nntc: the Defovit LSTP Last currendy inciudes the LSTPRSTP palr fur the predomnant
LEC in the store. Therefors. all affices in given siots ore mapped L the predomi
LBC's 557 nerwork if the OCN in qusation hus not 357 capability in the stote. (SCPM
v1.0 beto jnciuds LEC defaulss for the Colorado tesi flis only)




p = e

Total Anwus] Octats

Total Asmua) OTT

Total Anrua) Quenes

Total Arowa) Dips

Total Annual Qereway Sam

Vol Annual Millisec

USF Argual Res Octets

USF Arumoal Res GTT

USBF Anmuul Res Quenes

USF Anmual Res Dips

USF Anmual Res Quewsy Scm
USF Annual Res Myhsec

USF Anrmal Biz Octes

USF Annusl Big GTT

USF Arowal Biz Quenss

USF Armual Biz Dips

USF anmual Biz Geteway 8em
USF Anmus] Biz Mithisec

Totsl USI* Annoal Ocleis

Total USF Aasual GTT

Towl USF Annual Quesier

Total USF Annvsl Dips

Tota) USF Annual Gaewsy Sem

‘Towl USF Arnual Millisce

LITP Swne

SSPF A-Link] Disance

S3P A-Link) T-Part Class.

SSP A-Link2 Disunce

Towls resicential w1d basuness amwsl octct demand for the LSTP pav. Used W0 caleulale
links sequirements

Totals res)dentisl s0d buuness amasl GTT millisecond demmd for the LSTP pair. Used
to caloulste ovenstl millisecond demand. slang with GTT and Oatewey Sareening
milliscconds.

Totals residential snd business xmmos] query demand fior the LSTP por. Will be wsed i
LNP md UNB caievisuons.

Tolals resiclential 3¢ business mwal o
wwed in LNP snd UNB calcvlsuons.

&ip demnand for the LSTP paiz. Will be

‘Totals resideniial and mainess sl Gawway Scrverung millisecond demand for the
LSTP prur. Used 10 calculate pversl] milliscoond domand, slomg wath GIT and Gateway
Sereening milliscoonds

Totals residantial and business wreal MTP millisecond demand for the LSTP pair. Used
to exlculate overall miilisecond demand, along with GTT and Gateway Soreerung
nullisecancs.

Samce a5 sbove sct of wnals, except that only USF-defined aignaling events are totzled.
Seme a8 sbove set of tialy, sxoept that anly USF-deflimed signaling vwents are Wialed
Ssme a abnve set nf Lotals, sxcept Lhat only USF-defined sighaling cveats arc totaled.
Same a3 sbove sct of totals. cxoept thae anly USF-definsd signaling svents xre totajed.
Sume a1 above set of totnls, except tint only USK-defined signaling svents e lolaled
Same a3 above sel of Wisis. except that anly USF-defined signaling cvans are towled
Sume 43 sbove set of pials, excep: that anly USF-defined sgnaling evarts are totaied
Same a above set of totalx, excent that uniy USF -defimed ugnshing svents are wisled.
Sarne as above set of Wials, except that only USF-defined sipnaling events are towaled
Samze 83 sbove sec of twtals, except that anly USF-defined sipralmg svanis are totaled
Sume s abave sex of towsls, except that only USF-defined signalmy evenls e totaled
Same © sbove st of Wials, cwept that anly USP-defined signaling eveins we totaled

Same a2 sbove et of totain, excepr it anly USF-defined signaling events ave totaied
Used 1o caleulaic pereent of LSTP demand that qualifies for High Cost funding

Sune &3 sbove set of towls. except that only USE-defined signaling events sre totajed.
Used W calculats parcent of LSTP demand that qualifics for High Cost funding

Sane a5 sbove set of totals, exoept that only UST.defined signaling vvenis ars Wialed.
Used to caleulue parcent of LSTP demand that quslifies for High Cost funding

Samne a3 above set of towls, wxapt that anly USF.-defined signsling svenis are 1ntaled
Used 10 calenlac pescem of LSTP demand tha qualifies for High Cost funding

8ame a8 above set of totals, except tht anly USF-defined signaling events are totaled,
Uset W calculale peroeat of LSTP demand thst qualifies for High Com funding

Same a2 sbove set of tolals. except that anly USF-delined signaling evenis are totsled.
Used w0 calculale poreent of LSTP demand thet qualifies for High Cost funding

Dertved from LSTP1 CLLI code. Used to detarmine if inks are intersats

The sinmile distwnce fram Uw SXP W the lirst LYTT of the maned parr. Used w caleulaic
moothly ink vaupert expense

1 = Intzal ATA link, 2 = Intrastaie, Inlerl ATA link, 3 = Interstats, IneerLATA Jink, for the fust

link of the Jink pwr

The airmile distance from Lhe SSP W the socond LSTP of the maied pau Used to




LSSP A-Liak2 T-Por Class

|LSTP A-Link Port Prir Count

Inv Per Octet - LYTP
v Pee Millises - LATP

Lrv Per Res Line - LSTP

Inv Pwe Niz. Line - LSTP

006 RN B B I IPE W B W T WY STTYTS e ev ee EEe e pE weve ov

calouiae monthly link wansport expense.

1 = IntrsLATA ik, 2 - iniraxtate, InisrlLATA hnk, 3 = [aerstais, IntedLATA Lnk for Ui fem
link of the link peir.

Culcaiates the number of A-Link port paurs required w sennect cach SSP w0 it LSTP pair

Shows the spproprins per octet snnval invesunent for the offics's LSTP pair. Refen o
the LSTP demand worsheet, where the invesimant calculsiions are performed

Shows the sppropnials per milk 3 wsal for the ulliars LITY pusr.
Refers w the LSTP dumand werkshes!, whare the investment calsulaiions are performed
Maluplics the ocTct ivesuncat by the mmbers of octets per line as defined by the office’s
swilch profile io preduce (e annusl & perresidenual inc. Thus will be expanded
mthe finxl rel 10 shaw yrvestment by A cods.

Same as sbove for busincss lincs
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persons listed on the attached service list.
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Rebecca Ward

*Via Hand-Delivery
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Washington, DC 20554
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*Tom Boasberg
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Washington, DC 20554
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Federal Communications Commission
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Washington, DC 20554

*Rachelle B. Chong

Federal Communications Commission
Room 844

1919 M Street, N.-W.

Washington, DC 20554

*Sheryl Todd

Federal Communications Commission
Room 8611

2100 M Street, N.-W.

Washington, DC 20554

(Including a 3x5 diskette w/cover letter)
(9 Copies)

*Kathleen Franco

Federal Communications Commission
Room 844

1919 M Street, N.-W.

Washington, DC 20554

*James Casserly

Federal Communications Commission
Room 832

1919 M Street, N.W.

Washington, DC 20554



*Paul Gallant

Federal Communications Commaission
Room 802

1919 M Street, N.-W.

Washington, DC 20554

*Chuck Keller

Federal Communications Commission
Room 500

1919 M Street, N.-W.

Washington, DC 20554

Sharon L. Nelson

Washington Utilities and Transportation
Commission

1300 So. Evergreen Park Drive, SW.

POB 47250

Olympia, WA 98504-7250

Martha S. Hogerty

Public Counsel for the State
of Missouri

Room 250

Harry S. Truman Building

POB 7800

Jefferson City, MO 65102

Bridget Duff

Florida Public Service Commission
2540 Shumard Oak Boulevard
Tallahassee, FL. 32399-0866

*Timothy Peterson

Federal Communications Commission
Room 8613

2100 M Street, N.W.

Washington, DC 20554

*International Transcription
Services, Inc.

1231 20tk Street, N.W.

Washington, DC 20036

Laska Schoenfelder

South Dakota Public Utilities Commission

500 East Capital Avenue
Pierre, SD 57501-5070

Thor Nelson

Colorado Office of Consumer Counsel
Suite 610

1580 Logan Street

Denver, CO 80203

Charles Bolle

South Dakota Public Utilities
Commission

500 East Capital Avenue

Pierre, SD 57501-5070



Lorraine Kenyon

Alaska Public Utilities Commission
Suite 400

1016 West 6th Avenue

Anchorage, AK 99501

Tiane Sommer

Georgia Public Service Commission
244 Washington Street, S.W.
Atlanta, GA 30334-5701

Sandra Makeeff

Iowa Utilities Board

Lucas State Office Building
Des Moines, IA 50319

Deonne Bruning

Nebraska Public Service Commission

300 The Atrium

1200 N Street

POB 94927

Lincoln, NE 68509-4927

Brian Roberts

California Public Utilities Commaission

505 Van Ness Avenue
San Francisco, CA 94102-3298

Debra M. Kriete

Pennsylvania Public Utilities
Commission

Room 110, North Office Building

Commonwealth and North Avenues

POB 3265

Harrisburg, PA 17105-3265

Julia Johnson

Florida Public Service Commission
Capital Circle Office Center

2540 Shumard Oak Boulevard
Tallahassee, FL. 32399-0850

Philip F. McClelland

Pennsylvania Office of Consumer Advocate

1425 Strawberry Square
Harrisburg, PA 17120

James Bradford Ramsay

National Association of Regulatory
Utility Commissioners

1100 Pennsylvania Avenue, N.W.

POB 684

Washington, DC 20044-0684

Rowland Curry

Texas Public Utility Commission
1701 North Congress Avenue
POB 13326

Austin, TX 78701



Barry Payne Kevin Schwenzfeier

Indiana Office of the Consumer Counsel New York State Department of
Room N501 Public Service
100 North Senate Avenue 3 Empire State Plaza
Indianapolis, IN 46204-2208 Albany, NY 12223

. C ')
David N. Baker hff%‘fﬁi’f’g oc)s -

Georgia Public Service Commission
244 Washington Street, S.W.
Atlanta, GA 30334-5701



